Valproic acid promotes neuronal differentiation by induction of neuroprogenitors in human bone-marrow mesenchymal stromal cells.
Recent studies have shown that the inhibition of histone deacetylases (HDACs) induces the differentiation of diverse cancer and stem cells, which suggests HDAC inhibitors may be good candidates for the induction of stem cell differentiation. In this study, we investigated the effects of a HDAC inhibitor, valproic acid (VPA), for the neuronal differentiation of human bone marrow-mesenchymal stromal cells (hBM-MSCs). VPA-treated MSCs had significant increases in their expression of the neuro-progenitor marker Nestin, Musashi, CD133, and GFAP, as measured by real-time PCR and immunoblot analysis. When VPA-pretreated MSCs were differentiated with neuronal induction media (VPA-dMSCs), they exhibited a cell body and dendritic morphology similar to neurons. The number and neurite length of these VPA-dMSCs significantly increased compared to differentiated MSCs (dMSCs). The VPA-dMSCs and dMSCs had significantly increased transcripts of neuronal-specific marker genes, including Nestin, Musashi, CD133, GFAP, NeuN, MAP-2, NF-M, KCNH1, and KCNH5. The cells also showed a higher expression of the neuronal marker proteins Nestin and NF-M from immunocytochemical staining and immunoblot analysis. This study has shown that VPA pretreatment of hBM-MSCs, following their incubation with neuronal induction media, effectively stimulates neuronal cell differentiation to BM-MSCs.